BACKGROUND: Coordination across a patient's health needs and providers is important to improving the quality of care.
INTRODUCTION
This study assesses whether continuity of care and referral source are associated with better coordination of care from the patient perspective. Primary care and care coordination conceptual frameworks 1, 2 suggest that these aspects of care are important to coordination; however, data linking these primary care processes with better coordination for adults are less plentiful in the literature than one might expect. Coordination of care is a defining component of primary care. 1, 3 Common to most definitions of coordination is the degree to which information from various sources is recognized and incorporated into a patient's current care. [1] [2] [3] This includes communication between the primary care physician (PCP) and the other specialists a patient sees, and between the PCP and the patient, in order to integrate specialists' recommendations in a way that is clinically appropriate, understandable to the patient, and consistent with the patient's needs. Coordination between referring physicians and specialists is highly valued by patients 4, 5 and is associated with higher quality care, enhanced referral completion, greater physician satisfaction with specialty care, and use of recommended preventive services. 1, 2, 6, 7 PCPs, working with their staff as a team, are well positioned to lead coordination of care for patients given their generalist training and knowledge across different body systems and conditions, expertise in managing comorbid conditions, and ongoing relationship with a patient over time. 1, 3, 6, 8 Yet, referring clinicians and specialists exchange information less frequently than necessary, and this has adverse consequences for patients. 2, 7 This aspect of coordination has been examined within particular health systems 9, 10 in samples of primary care clinics and physicians 7, 11 and in an international study of health systems, 12 with less coordination being associated with poorer patient outcomes, duplication of services, 6, 9, 13 lower provider satisfaction, less efficiency, and lower patient ratings of physicians. 5, 7, 11 Analyses of Medicare claims data also suggest that care is highly fragmented across physicians, in particular for patients with chronic conditions. 14 Since patients are the parties experiencing care first-hand from multiple providers (e.g., only the patient was present in both the specialist's and PCP's office), they are uniquely positioned to assess particular aspects of coordination. Examples of such aspects of coordination include: (1) whether the primary care physician is informed of care the patient received from an outside specialist, (2) whether the PCP discussed with the patient what happened at the most recent visit to the specialist, and (3) whether different doctors caring for a patient's chronic condition work well together to coordinate that care (e.g., in a way that avoids conflicting advice to the patient).
Using a nationally representative population-based sample of adults across a range of demographic, geographic, and insurance characteristics, we (1) describe the extent to which adults report that their care is coordinated between their primary care physician (PCP) and specialists and (2) determine whether visit continuity with one's PCP and specialist referral source were associated with higher ratings of coordination.
METHODS

Study Population and Data
The data source for this analysis is the 2007 Health Tracking Household Survey, a nationally representative survey of the civilian noninstitutionalized US population. Funded by the Robert Wood Johnson Foundation, the 2007 survey is the fifth in a series of household surveys that have been conducted since 1996 (previously known as the Community Tracking Study Household Survey). All interviews were conducted by telephone, in English or Spanish, with a random-digit dialing (RDD) sample selection method. The survey collected detailed information on health insurance, health services use, access to care, health status and chronic conditions, and perceptions of quality of care. Details on the survey methodology, including its clustered sampling design, can be found at (http://www. hschange.org/CONTENT/757/757.pdf). 15 The survey's response rate (43%) takes into account families who were contacted and refused to participate and households with whom contact was not made. Population weights used to produce nationally representative estimates adjust for differential nonresponse based on age, gender, race/ethnicity, and education. The response rate is consistent with other recent population-based national RDD telephone surveys, 16 which in general have had declining response rates over the past 10 years. Although lower response rates increase concerns about survey bias, methodological studies on earlier survey rounds with higher response rates strongly suggest that the lower response rate has not increased the bias of survey estimates, especially after adjustments to population weights that account for nonresponse bias. 17 The total sample for the survey was 17,797 persons, including 15,197 adults. Our analysis did not include the 2,600 persons under age 18 from the sample. So few children had a specialist visit, it was not an efficient use of resources to ask them the coordination items because there would have been insufficient power to analyze coordination in that group.
The two objectives of this analysis were to describe patients' ratings of coordination of care between their PCP and specialist(s) they had seen in the past 12 months and to determine whether continuity of care and referral source were linked with those ratings. Thus, our analyses focus primarily on the subgroup of adults with a usual PCP and a visit to a physician specialist in the previous 12 months, with completed responses to the items on coordination of care (n=3,436) (Fig. 1) .
Measures
Establishing Usual Source of Care and Specialty Care Use. Question flow and content are summarized in Figure 1 . Survey items and lay person's definitions of terms used in those items (e.g. primary care physician, specialist, coordination of care, chronic disease definitions) come from previously validated surveys.
18-21
Measures of Care Coordination. Coordination items were adapted from validated surveys [19] [20] [21] and underwent cognitive interview testing to ensure that respondents understood and felt capable of answering the items. The first two outcomes focused on the components of coordination that relate to communication and recognition of specialists' recomendations by the PCP and back to the patient. Our third coordination measure assessed the extent to which different physicians caring for a patient's chronic conditions work together to co-manage care. The first two outcome measures were: (1) "In the last 12 months, how often did your usual physician seem informed and up to date about the care you got from specialists?" Response options were: never, almost never, sometimes, usually, almost always, always, and don't know/refused. (2) "After going to the most recent specialist visit, did your usual doctor talk with you about what happened at the visit with the specialist?" Response options were: yes, no. The third coordination measure was preceded by ascertaining whether respondents had been told by a health professional that they had 1 or more of the 11 most prevalent chronic conditions. 18 Patients who responded affirmatively to any of the 11 chronic conditions (n=1,650) were asked whether they had seen a doctor or other health professional for that particular condition, and then were asked the question used to create our third outcome measure: "How well do the different doctors that see you for your [chronic condition] coordinate your care? By care coordination, we mean how well do your doctors work together to manage your health care?" Response options included: My care is…not coordinated at all, coordinated some of the time, coordinated most of the time, and coordinated all of the time. 21 If a respondent had more than one chronic condition and their ratings of the quality of co-management between their physicians was the same, the patient was assigned that value for this outcome variable. If the respondent's quality of co-management was reported to be different for their separate conditions, then the conditions were ranked in the order listed above based on clinical judgment and prior data 14 on the extent to which each condition on average poses greater coordination burden and need for comanagement; the condition listed highest was the one used to create that co-management variable for that respondent. There were insufficient numbers of respondents with individual conditions to analyze conditions separately. Independent variables of primary interest were visit continuity (whether the patient usually sees the same physician at the practice for primary care visits) and referral source for the most recent specialist visit (PCP vs. some other source such as selfreferral or cross-referral from one specialist to another). The variable on continuity of primary care visits with the same individual was subjective and was based on the survey question: "Do you usually see the same doctor each time you go there?"
Controlling variables prior literature 1-3,10,22 indicates could potentially influence or confound patient access to care, percep-tions, and ratings of care coordination included: patient age, sex, education, income, race/ethnicity, interview language, selfassessed health status, number of chronic conditions, number of specialists seen in the past 12 months, insurance coverage and type, HMO participation, PCP's practice setting, urban/ rural location, the patient's activation score (how active a role a patient plays in his/her own health care), 23 and the ratio of primary care to specialist physicians in a respondent's county.
Statistical Analysis
Both unadjusted and adjusted results are presented with sample frequencies and population-based weighted estimates. Associations were measured in bivariate analyses using x 2 tests. A separate regression model was created for each of the three coordination outcomes. These models were also repeated on just the subgroup with the seven prevalent chronic condi- tions that were most likely to require coordination (hypertension, coronary heart disease, diabetes, depression, cancer, chronic obstructive pulmonary disease, asthma). All models were estimated using SUDAAN software 24 (version 9.0.1) to adjust the standard errors for the effects of clustering within households and for the complex sample design. For the logistic regression analyses, adjusted percentages are presented along with odds ratios and 95% confidence limits. Tests of statistical significance and adjusted percentages are based on the underlying logit coefficients.
RESULTS
Compared to the entire sample, the subgroup with a usual PCP and a visit to a specialist in the previous 12 months was on average older, had higher income, and was more likely to be in fair or poor health status (Table 1) . Among people under age 65, those with a visit to a specialist in the previous 12 months were more likely to have private insurance. There were no differences between persons with and without a specialist visit in terms of primary language, patient activation scores, rural/ suburban/urban residence, or county ratio of primary care to specialist physicians (thus data not shown). Among respondents with a PCP and one or more specialist visits in the previous 12 months, 93% usually saw the same PCP for their primary care visits (vs. 70% for the entire household adult sample). Seventy-two percent of those with a recent specialist visit indicated that the specialist was identified by their PCP (Table 1) .
Less than half of respondents (46%) reported that their PCP always seemed informed about care received from specialists (Table 2) . Two thirds (62%) reported that after going to the specialist, their PCP talked with them about what happened at that most recent specialist visit. In terms of how well different doctors work together to manage a patient's chronic condition, 44% said they coordinated "all of the time." Coordination of care varied by patient characteristics (Table 3) . Persons over 65 years were more likely to rate their coordination highly. There were no differences in coordination ratings by income, race and ethnicity, or primary language (thus data not shown). Patients who were more activated (in terms of playing a role in their own care 23 ) rated their coordination more highly than did less activated persons. Persons 65 years and over with both Medicare and Medicaid rated their coordination higher than those with Medicare alone.
Compared to patients with less continuity, those who saw the same PCP for most primary care visits were more likely to report that their PCP was informed about care received from specialists and that the PCP discussed what happened at their most recent specialist visit (Tables 3 and 4) . When patients' visits to a specialist were based on PCP referral rather than from some other source, patients were significantly more likely to report that the PCP was informed and up to date about care received from the specialist (50% vs. 35%, adjusted percentages, p<0.0001) and that their PCP discussed with them what happened at the specialist visit (66% vs. 47%, p<0.0001). Among the subgroup with any of the seven chronic conditions, those whose most recent specialist visit was based on PCP referral had significantly higher ratings for all three aspects of coordination, including comanagement by different physicians (Table 4 ).
DISCUSSION
We found that the majority of patients with a specialist visit in the past 12 months report less than ideal coordination between their PCP and the specialist. Continuity of visits with the same PCP and PCP as referral source were each independently associated with higher ratings of care coordination. Among persons with chronic conditions, the association between PCP as referral source and each of the three coordination outcomes was even more pronounced. Continuity of visits with the same clinician has been linked with better coordination in a pediatric population. 25 Our finding that visit continuity with the same PCP was associated with better coordination for adults adds to this prior work among children. Assessment of additional factors associated with better coordination between primary care and specialist physicians in the literature to date comes predominantly from physician surveys and chart reviews. Such data revealed that improvements in the referral process and its completion, as well as physician satisfaction with the referral process, result from the PCP making the appointment with the specialist, the PCP sending the specialist information about the referral, and the specialist providing feedback to the PCP that include plans for co-management. 7 A survey of PCPs and their patients identified continuous telephone access, the presence of agreements with other health care providers, and the performance of more services within the PC office as being associated with higher levels of coordination between PCPs and specialists. 22 To this prior work, we add the finding that coordination of care between PCP and specialists is much better, from the patient perspective, when the PCP is the referral source.
Rates of patient self-referral vary with patient age, insurance, local market factors, and health status. Among persons under age 65 in three points of service plans, self-referral rates were on the order of 17% to 30%. 26 Among Medicare beneficiaries, selfreferral rates are much higher, with some estimates of patient self-referrals to specialists as high at 70%. 27 Despite the prevalence of self-referral, patients do not always feel that they have the awareness of when a referral is clinically indicated or appropriate. Patients value the first contact and coordination roles of PCPs, and find PCP participation helpful in deciding to see a specialist. 30 Given the high rates of self-referral, associated fragmentation of care, and associated costs of greater use of specialists, 28 efforts to improve care coordination might take into account the benefit of having a PCP as the referral source as identified by patients in this study. While continuity of visits with one's PCP, and PCP as referral source, were associated with substantially higher ratings of coordination of specialist care, there is clearly room for improvement. For example, even when patients' most recent visit to a specialist was based on PCP referral rather than self-referral, only 50% of the patients reported that the PCP was always informed about care received from the specialist. Communication between the PCP and consulting specialists likely needs to be increased from both directions, and sharing of the results of such communications with patients likely also requires additional attention. Deficiencies Limitations of our study include that most measures were patient self-reported; thus, there is the potential for bias in that patients who value coordination more highly may also do more to inform their PCP of their desire to visit a specialist, or may participate more actively in organizing their care. We attempted to control for this potential bias by including a validated measure of how much patients actively participate in their own care. 23 It is also possible that patient's may over-estimate the extent of coordination by their providers. In an attempt to adjust for the "coordination burden" a patient might require, we adjusted for the number of chronic conditions, the patient's health status, and whether s/he saw more than one specialist in the past 12 months. However, we were not able to adjust for the total number of visits to specialists in the past 12 months because we do not have access to respondents' claims data, and, patient recall of the annual number of visits by provider type has been demonstrated by others to be poor. 29 Finally, these data are cross-sectional; thus, it is not possible to ascertain causality.
Implications
Decision makers want practical advice on how to improve coordination of care. 2 Our nationally representative study demonstrated that coordination is better, from the patient perspective, when patients see the same PCP for most of their primary care visits and when specialist referrals are made by the PCP rather than by another means. Our findings can help inform current efforts to develop and finance medical homes by taking into account the roles that visit continuity with the same PCP and PCP as the referral source have on better coordination of care as rated by patients. This information can inform efforts to create educational messages for patients, and incentives for patients and providers. Patients can be encouraged to see the same PCP for as many of their visits as possible, when scheduling and access needs permit; provider appointment and scheduling systems can be structured in a way to facilitate this.
Patients can also be engaged in a discussion or voluntary agreement with their PCP about the benefits of having a PCP as their coordinator and referral source, as opposed to engaging in self-referrals or cross-referrals from one specialist to another. On the specialist side, specialists might be encouraged by payers to both communicate back to a patient's PCP and to inform a patient's PCP of cross-referrals they make. Encouraging patients to obtain referrals to specialists from their PCPs need not necessarily take the form of mandatory gate-keeping. A study of point-of-service health plan enrollees found that simply having the option to self-refer was enough for enrollees. 26 Thus, encouraging patients and physicians to voluntarily coordinate referrals within the medical home (rather than imposed gate-keeping) may be sufficient to enhance coordination of care. Finally, our findings have implications for efforts to foster health care "consumerism"-broadly defined as consumers taking more responsibility for medical costs, lifestyle choices, and treatment decisions. Some observers propose financial incentives for consumers to "shop" for physicians and hospitals through the use of comparative cost and quality information. An unintended consequence of increased "shopping" for physicians could be an increase in self-referrals to specialists by patients who want to avoid the cost of a primary care visit. Others have found that patients do not always feel that they have the awareness of when a referral is indicated, and they find PCP participation helpful in deciding whether to see a specialist. 30 Thus, efforts to engage patients in consumerism might consider our findings that patients perceive their coordination to be better when they have continuity of care with the same PCP and when their referrals to specialists were based on PCP recommendation.
